Photoperiodic regulation of leptin resistance in the seasonally breeding Siberian hamster (Phodopus sungorus).
Seasonal Siberian hamsters lose fat reserves, decrease body weight and leptin concentrations, and suppress reproduction on short-day photoperiod (SD). Chronic leptin infusion at physiological doses caused body weight and fat loss in SD animals but was ineffective in long-day (LD) hamsters. Using ovariectomized estrogen-treated females, we tested the hypothesis that responsiveness to leptin is regulated by photoperiod. On SD, hypothalamic neuropeptide Y, agouti-related peptide, and cocaine- and amphetamine-regulated transcript gene expression in the arcuate nucleus did not exhibit significant changes, and despite SD-induced fat loss, the catabolic peptide proopiomelanocortin was down-regulated. Food restriction of LD-housed animals caused significant reduction of fat reserves and serum leptin concentrations to SD levels, suppressed serum gonadotropins, and induced increased anabolic (neuropeptide Y, agouti-related peptide) and decreased catabolic (proopiomelanocortin, cocaine- and amphetamine-regulated transcript) gene expression in the arcuate nucleus. Leptin infusion in food-restricted animals had no effect on fat reserves or gonadotropins and did not modulate neuropeptide gene expression. Also, leptin treatment did not blunt the refeeding responses or weight and fat gain in LD-housed food-restricted animals. In conclusion, our results strongly suggest that hypothalamic responses to leptin are regulated primarily by photoperiod, rather than seasonal changes in fat reserves, sex steroids, or leptin concentrations.